P hylogenetic approaches to the study of comparative data have a long history in the field of animal behaviour (e.g. Lorenz 1941; Greene & Burghardt 1978; Gittleman 1981 Welcome as this development is, the time has come for a critical reappraisal of phylogenetic methods for the analysis of comparative data (Ricklefs & Starck 1996; Price 1997; Cunningham et al. 1998) . A variety of methods have now been published and one might wonder how much an analysis is affected by the choice of method. More generally, given that the use of phylogenetic methods now appears to be standard practice, one might also wonder whether situations exist in which phylogenetic methods are unnecessary or even inappropriate.
Reconstructing Ancestral Character States
One common use of phylogenetic methods is to reconstruct ancestral character states. These reconstructions can then be used to test a wide variety of hypotheses. Although ancestral reconstructions are now widely used, a number of methods are available for reconstructing ancestral attributes. These methods differ greatly in their assumptions and can lead to markedly different reconstructions (Swofford & Maddison 1992; Losos & Miles 1994; Martins & Hansen 1996; Omland 1997) . Moreover, when using ancestral reconstructions to test evolutionary hypotheses, one might want to have an idea of how much confidence should be placed in these estimates. Only recently have methods to do so been developed (Martins & Hansen 1997; Schluter et al. 1997) .
In a pioneering study, Ryan & Rand (1999) considered the extent to which different methods of estimating ancestral states yielded different reconstructions. They then investigated experimentally whether differences in reconstructions altered the conclusions of a previous study based on only one method of reconstructing ancestral states (Ryan & Rand 1995) . In this commentary, I focus on the first half of their paper: the evaluation of differences in reconstructions provided by different methods (I use Ryan & Rand's study, which is exemplary and pathbreaking in many respects, only for illustrative purposes; the problems I discuss apply to many, perhaps most, papers that reconstruct quantitative ancestral traits, including my own previous work). Ryan & Rand used two methods, squared-change and local squared-change parsimony (for discussion, see Martins and Hansen 1996, pp. 45-46) , to reconstruct ancestral states of eight different parameters of frog calls (each parameter was reconstructed separately) at seven ancestral nodes (Fig. 1) . In addition, for both of these methods, they used two modes of character evolution, gradual and punctuated (also termed speciational; Garland et al. 1992) . Ryan & Rand also considered three other sets of reconstructions based on different phylogenies, but I only consider the reconstructions based on the preferred hypothesis of phylogenetic relationships. Comparisons of the reconstructed values produced by these different methods and assumptions revealed that, in many instances, the estimates produced for the same node differed by greater than 10%. However, as Ryan & Rand noted, the two methods they employed were fairly similar in their underlying assumptions; other methods might provide substantially more divergent reconstructions. To examine this possibility, I
